A review of 15 chromosomally abnormal twin pairs indicates that finger and hallucal patterns of the affected twin are more similar to other patients than to the normal cotwin.
Introduction
Twin studies have been used to observe concordance in hereditary traits, even though differences due to intrauterine influences have been noted (Osborne and De George, 1959; Gedda, 1961) . In a review of 23 pairs of MZ twins reported in the literature, Nielsen (1967) pointed out the discordance of the genotype including chromosomal differences, when only one is afflicted with an inherited abnormality. Random inactivation of the paternal or maternal X chromosome in the female, as postulated by the Lyon hypothesis (Lyon, 1961a) , might lead to intrapair differences in female MZ twins (Vanderberg et al, 1962) , although this has not been established (McKusick, 1969) . Evidence of intrapair variation in dermatoglyphic configuration in male and female twin pairs are findings of this report.
Dermatoglyphic analyses have been useful in zygosity determination (Smith and Penrose, 1955; Lamy et al, 1956 ). However, in cases where one MZ twin is chromosomally abnormal, the abnormal twins' dermatoglyphics are so affected that the twin is more similar to other patients affected with this disease, than to his chromosomally normal cotwin. These studies thus indicate and support other independently derived conclusions that dermatoglyphics are characteristic of the abnormal karyotype (Uchida and Soltan, 1963) . Studies of dermal patterns in some chromosomally abnormal twin pairs are presented in this paper.
Material and Methods
This study comprises original observations on 12 female and 13 male M Z twin pairs. T h e zygosity was established by means of clinical observations and blood group studies (Smith, 1965) . Later, dermatoglyphic analyses were performed and correlation coefficients for intrapair atd angles and total finger ridge count were calculated. Intrapair ridge count differences are presented with their frequency of occurrence in Fig. 1 . Also, similar calculations were performed on 143 female and 129 male M Z twin pairs reported by Lamy (1956) and are included in the figure.
Dermatoglyphics on 11 chromosomally abnormal M Z twin pairs obtained from the literature and/or correspondence are presented. In addition, data on 4 chromosomally abnormal twin pairs are presented. These are 1 pair of M Z twins (Tab. 1, case 7) both Chromosome studies were performed by the standard micromethod of leucocyte culture, and sex chromatin studies were performed from buccal smears.
Results and Discussion

LYONIZATTON EFFECT
Calculations of intrapair ridge count differences from 12 male and 13 female MZ twin pairs, combined with 129 male and 143 female MZ twin pairs reported by Lamy et al (1952) have been plotted against their frequency of occurrence (Fig. 1) . Intrapair ridge count differences in the 155 female and 142 male MZ twin pairs indicate a greater spread of variation among the female twin pairs. A ^2 analysis of these data shows that this variation is statistically significant (P = 0.03). The source of this observed degree of variation in the intrapair total ridge count differences may be explained as due to random inactivation of maternal or paternal X chromosome, as postulated originally by Lyon (1961b) . In contrast, male MZ twin pairs, with only one X chromosome, have a lesser degree of variation. Also, in some female MZ twin pairs, a lesser degree of variation may be due to inactivation of the maternal or paternal X chromosome exclusively. The assumption that the cause and effect of random inactivation of the X chromosome in females is the source of genetic variation, as reflected in the dermal pattern analysis, leads us to believe that the X chromosome in some way alters the polygenic complex of dermal pattern configuration. Although this seems to clearly support the effect of lyonization, further studies on a large series of twin pairs may demonstrate the alteration of the polygenic complex of dermal configuration by the X chromosome.
CHROMOSOMALLY ABNORMAL DZ TWINS Intrapair differences of total ridge counts and atd angles for twins A and B in three DZ chromosomally abnormal twin pairs (5, 6 and 11) are summarized in Tab. I. As expected, intrapair ridge count and atd angle differences in chromosomally abnormal DZ twin pairs are greater. In each of the twin pairs represented in Tables I  and II , within-pair correlation coefficients have been determined for total ridge count and the atd angle (Smith and Penrose, 1955), or both. Zygosity and chromosome constitutions have been previously established, each independently of the other. Twin pairs 5, 6 and 11 represent three DZ chromosomally abnormal sets. Dermatoglyphic patterns are illustrated in Fig. 2 and detailed findings are presented in Tab. III. The most remarkable dissimilarity is seen in the position of the palmar triradius, with normal sibs of each pair presenting a proximally positioned palmar triradius. Lesser dissimilarities occur in the hypothenar and hallucal areas. 
CHROMOSOMALLY ABNORMAL MZ TWINS
In three female MZ twin pairs (7, 8, 9) , all concordant for Turner's syndrome (XO), total ridge count and atd angle correlation coefficients are greater than 0.90 with a small range of variation (Tab. II).
In two twin pairs concordant for Down's syndrome (cases 3 and 4), and two pairs in which only one twin is afflicted (cases 1 and 2), correlation coefficients of intra- Acta Geneticae Medicae et Gemellologiae pair ridge count indicate little or no variation spread. The intrapair variation of atd angle is high. Twins A and B (cases i and 2) show differences in the atd angle, probably because this character is known to be affected by the trisomy 21 condition, and one of the twins has trisomy 2 1 ; on the other hand, no ridge count difference is evident as a result of this discordance, and in fact this trait is not known to be influenced by trisomy 21. Support for this is obtained from discriminant analysis derived from dermatoglyphic features of mongoloid patients (Penrose and Smith, 1966) . Furthermore, in case 10, where one twin is a Turner syndrome patient and the other is a normal female, the total ridge count is affected, since this character is known to be a consistently uniform feature of this pathologic condition (Holt and Lindsten, 1964) . The MZ twins of case 7, both affected with Turner's syndrome, exhibit remarkable similarity in their dermatoglyphic patterns, especially with reference to the atd angle.
In studies of M Z twin pairs where one twin is chromosomally abnormal, dermatoglyphic characteristics of finger and hallucal patterns are unlike those of the normal cotwin, but similar to those of patients with the same disease (Down's syndrome, Turner's syndrome, and Klinefelter's syndrome). Correlation coefficients of ridge counts and atd angles as seen in cases, 1,2, and 10, however, do not suggest such definite characteristics. This reflects the value of these parameters for diagnosing twin zygosity. This is again demonstrated in DZ twin pairs 5, 6, and n , where correlation coefficients vary over a wide range, but to approximately the same extent as found in the control population of DZ twin pairs. Blind studies of intrapair correlation coefficients of ridge counts and atd angles of 25 control M Z and DZ twin pairs show good agreement with blood group data and clinical observations.
